Pressure tracings from the main pulmonary artery, the pulmonary venous wedge, and laterally corresponding right or left pulmonary arterial positions were measured for systolic, diastolic, and mean pressures, for the time interval between the first deflection of the electrocardiogram (Q or R wave) and the onset of the systolic upstroke (hereafter referred to as the Q-upstroke interval), and the duration of rise in systolic pressure.
Seventy consecutive cardiac catheterizations made up the first study group. Because many of these had to be eliminated for reasons outlined below in the section on "Results," 27 additional records, from studies which had been performed in the same laboratory previously and from which satisfactory PAP and PVWP tracings were obtainable, were included in the final analysis.
Results
Of the original 70 cases, 3 were eliminated because clinical considerations (mainly interruption of the inferior vena cava or coarctation of the aorta) dictated the use of arm vessels for catheter insertion. The left atrium was entered 52 times and at least one pulmonary vein 45 times, but in three of the latter group the only pulmonary vein entry was with a closed-end catheter being used for angiocardiography. Thus satisfactory PVWP's were obtained in 42 cases (63%) of the group catheterized from the leg. In nine of these 42, the pulmonary arteries could not be entered either because of pulmonary atresia or abnormal position of the pulmonary valve. Thus there remained 33 cases in which PAP's and PVWP's could be compared. The addition of the 27 previously catheterized patients resulted in the definitive group of 60 sets of tracings. This group was then divided into two subgroups: (1) those with normal pulmonary artery pressure (50 patients); and (2) those with pulmonary hypertension (10 patients). We selected 30 mm Hg as upper limits of normal for systolic pressure and 20 mm Hg as the dividing value for the mean pressure.
The basic data from the 50 patients with normal pulmonary artery pressures are not being published; they are available from the authors upon request. Those from the 10 patients with pulmonary hypertension are recorded in Table 1 . Pressure levels in the pulmonary artery and pulmonary venous wedge positions are compared graphically in figures 1, 2, and 3.
In patients with normal pulmonary artery pressures, the measurements obtained in the PVW position closely approximated those measured directly in the pulmonary artery. In 54 measurements made in these 50 patients, the mean deviation from identity of values was 1.33 mm Hg (SD = 1.12) for the systolic pressures; 1.22 mm Hg (SD= 1.38) for the diastolic pressures; and 1.13 mm Hg (SD = 1.18) for the mean pressure. The maximum difference in systolic pressure was 4 mm Hg; in six instances (11%) the differences exceeded 2 mm Hg, and in only three cases (6%) was it more than 3 mm Hg. The maximum difference in diastolic pressure was 7 mm Hg; in nine instances (17%) it exceeded 2 mm Hg, but in only three cases (6%) was it more than 3 mm Hg. For the mean pressures, the figures were: maximum difference, 5 mm Hg; eight instances (15%), a difference of more than 2 mnm Hg; in only two cases (4%) was it more than 3 mm Hg. An example of the identity of normal pressure levels is shown in figure 4A .
In the presence of pulmonary artery hypertension, all PVWP's were elevated above normal. However, the correlation between PAP and PVWP was not as good as in patients with normal pulmonary pressures. Average deviations from identical values were 24. pulmonary artery. Although the pressure levels and shape of the pressure curves were different at the two recording sites, the PVWP accurately reflected the beat-by-beat change in pulse pressure seen in the arterial tracing.
As described above, PVWP's were accepted as satisfactory only when the tracing exhibited an arterial pressure-wave contour. In the patients with normal pressures, there was close qualitative similarity between the PAP's and PVWP's ( fig. 4A ). In those with pulmonary hypertension, the PVWP usually had a slightly damped appearance with loss of some of the characteristics of the higher frequency waves ( fig. 4B and C) .
The durations of rise in systolic pressure in Abbreviations: PAP -pulmonary arterial pressure; PVWP = pulmonary venous wedge pressure; PVR = pulmonary vascular resistance.
*The minus sign before a figure indicates that PVWP was higher than corresponding PAP.
In this series (as indicated in the text, tables, and figures presented above) similarities between systolic, diastolic, and mean pressure levels and between qualitative characteristics of the pressure curves in pulmonary artery and pulmonary venous wedge tracings were close in the patients with normal pressures. In those with pulmonary hypertension, there were such great differences between the pressures obtained from the pulmonary venous wedge position and those in the corresponding arterial sites that the former could not be used to estimate true arterial pressure. Despite this lack of correlation, however, all PVWP's in patients with pulmonary hypertension were at least slightly above normal levels.
Explanations for the lack of correlation between the PAP and the PVWP in the presence of pulmonary hypertension can only be speculative. Caro et al.9 10 have presented theoretical formulations, data from model experiments, and measurements in animals and humans concerning factors that influence transmission of pressure waves in the pulmonary circulation. It is their contention that pressure transmission is directly, and to a large extent, related to the compliance of the portion of the vascular system proximal to the point of measurement.
Circulation, Volume XLIV, October 1971 If this is true, our patients with pulmonary hypertension must have decreased compliance of the pulmonary arterial tree. That simple distention of this segment of the pulmonary vasculature apparently does not alter compliance is suggested by two observations: (1) when Caro et al.10 acutely raised the pulmonary pressures in dogs by the infusion of dextran, transmission of pulse characteristics forward from the pulmonary arteries was not altered; and (2) in our cases with normal pulmonary pressures, transmission of pulse characteristics was just as good in those with increased pulmonary flows as in those with normal or decreased flows.
Thus it must be postulated that the cases with pulmonary hypertension had either structural or functional "stiffening" of their pulmonary arterial system even when the pulmonary vascular resistance was normal. In this connection it is interesting to note that seven of our 10 patients in the hypertensive group were under 1 year of age (and probably represent retention of "fetal-type pulmonary arteries"), and the pulmonary vascular resistances of two of the remaining three were the highest in the group. 
